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Examines the question of ware-
housing merchandise that Wawa sells in
its stores and presents the results of
an in-depth study on this subject.
Wawa Food Markets is a chain of
141 convenience grocery stores in
Pennsylvania,Delaware, Maryland, New
Jersey and Connecticut. The corporate
headquarters is in Wawa, Pennsylvania,
about 16 miles west of Philadelphia on
U.S. Route 1. “Wawa” is the Lenni-
Lenape word for the call of the
Canadian Wild Goose. In addition to
the Food Markets, Wawa has a dairy
division, which was primarily retail
until our first convenience store opened
in 1964. Wawa also has three small
warehouses for delicatessen, produce,
candy and tobacco.
The average convenience store
does $4,971 per week; Wawa’s volume is
higher. Therefore, Wawa Stores are
built slightly larger-than the 2,400
square feet which is the standard for
convenience stores. New stores range
from 2,600 to 3,000 square feet. All
convenience stores serve neighborhoods.
Wawa is mainly suburban; at least for
now.
Hours of operation are basically
the same as other convenience store
chains: stores are open 7 days a week
from 7 AM to 11 PM. However, some
busy stores are open as much as 18 hours
a day.
The product mix of convenience
stores is typically characterizedby
heavy sales of tobacco, candy and beer.
Wawa sells a neglible amount of beer,
because of restrictive regulations in
the area where the stores are located.
Tobacco and candy do represent a large
portion of Wawa’s sales. Dairy prod-
ucts, probably because of Wawa’s
identificationwith an old and respected
dairy, are quite important. The sale
of fresh-sliced delicatessen is in-
ordinately high in comparison with most
other convenience stores.
An analysis of the campany’s
specific product mix is the essential
first step in deciding what and how to
warehouse. The top ten product









































The advantages of a complete ware-
house operation are much greater than
the mere saving of the middleman markup.
They include the benefits of controlling
inventory at store level so that al-
though lower stock value is maintained,
fewer stock-outs are experienced. Thus,
not only is there a saving in money
tied up in inventory, but also there
should be improved sales by having
greater consistency of product in stock.
There are also advantages in combining
shipment of product to individual stores
so that supplier vehicles make fewer
trips, thus saving considerablemileage
and driver time.
Approximately a year ago we formed
a committee to consider, from a very
broad viewpoint, the qubstion of ware-
housing merchandise that goes into our
stores. Because of Southland’s success
with distribution centers, we considered
a similar course. (SouthlandCo.
operates the 7-11 stores and others.)
The choice to warehouse and deliver
to our stores was made before the open-
ing of our first store, as we already
operated a dairy which continues as a
semi-separate operation and serves
other customers as well. Over our first
ten years, for various reasons, we found
ourselves opening three more warehouses
for delicatessen, produce and tobacco
and candy. We made ingenious,. if un-
organized use of existing dairy facil-
ities. TWO refrigerated trailers became
our delicatessen warehouse; a calf barn
became our tobacco and candy warehouse;
and our old truck repair shop sufficed
for produce. Improvements have been
made along the line but mostly just to
buy time for further study. Our need,
therefore, was to get organized what
we already had, starting with the most
critical: Tobacco and Candy. At the
same time we had to consider possibili-
ties of future opportunities.
The items we warehouse and other
product categories within our top ten
are in Table 1.
Our next considerationwas loca-
tion. Fortunately, we own an 80 plus
acre tract surrounding our dairy, much
of which is zoned for our planned
activities. This plot is centrally
located in our market area and the road
system is more than adequate for servic-
ing of current and planned stores. It
also gives us enough room to create a
warehouse complex and to take advantage
of our existing dairy nearby.
Once having decided generally
what and where to warehouse, we needed
to find ideas on how to do so, The
most helpful sources available in
designing of warehouses are: trade
and equipment journals; professional
seminars such as the FDRS; friends in
the trade and their warehouses; work
or observation in existing warehouses;
and consultant services.
Of these sources, the most reveal-
ing was our own existing warehouse.
Theory is no substitute for personal
experience. On paper, a hundred-pound
bag of roasted peanuts and a pack of
gum are just line items; they are
equally easy to keypunch orders for.
But, try picking the peanuts! Each of
the other sources has value; in our
case, the consultant service was most
helpful as a review.
Table 2 shows that we are primarily
a less than case lot warehouse with
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Wawa Supplies Outside Vendors
Percent Deliveries Percent Deliveries
Category of Mix per Week Category of Mix Vendors per Week
Dairy 16.0 3 Groceries 8.5 1 1
Delicatessen 16.1 1 Bakery Prod. 11.8 10 41
Candy 5.1 1/2 Ice Cream & FF 5.7 2 3
Tobacco 16.4 1/2 Sodas 5.0 6 6
Produce 3.4 2 HAM 2.2 1“ 1/2
57.0 7 Mags., Books &
Newspapers 4.3 5 27 —
most of our candy items having a picking
frequency of less than ten times per
day. It is also significant that almost
one-fourth of the demand is through
allocated distribution.
Table 3 shows sales by vendor and
the amount of inventory on hand by
vendor. We are sure we can improve this
turnover with our new system. To deter-
mine candy equipment requirements and
capacity, it is necessary to combine
Tables 2 and 3 with a knowledge of the
products gained, in our case, from work
and employee contacts. The result is
shown in Table 4, candy equipment require-
ments and capacity.
We anticipated growth in picking
and reserve requirements and supplied
adequate capacity for a minimum of five
years and a maximum of ten years if no
additional product lines are added.
Sources disagree as to when to use
flow racks (especiallyfor case goods),
but because of the number of items car-
ried and the relationship of picking to
all other activities, the most important
consideration in our design was picking
exposure. Restocking cycle will be
approximately every five picking days
with second lanes for faster items.
Table 5 shows the same process
applied to cigars and pipe tobacco.
Since demand for all but two items was
less than one case per week and cases
are so bulky, bins are adequate for
picking all but the two fastest moving
items.
Table 6 shows cigarette require-
ment and capacity. The real challenge
in organizing a warehouse for tobacco
and candy was handling cigarettes. On
the surface it seems quite simple--only
75 items and an average volume of
around 450 cartons per week per brand.
Consider, however, that we tax-stamp
for five states and that there are five
different sizes of cigarette packages,
four of which require special settings
on the stamping machine and one which
is too large for our machine and must
be hand stamped. Furthermore, two
types of stamping machines are neces-
sitated by the specific requirements of
the various states we serve: heat
transfer and ink transfer. Also,









































urnal of Food Distribution Research February 76/page 31‘Eabla30 Relat$onshlp of 1nvento2y to Demand for Major Vendors - Gandy
Weleika
Number Total TOtfill on
Vendor Items Demawl Skwm&ow Hand
2020Am, Chi@hI 60 2,7%9 7,811 2,9
2132LAfel $LwMl!l 38 1,%55 3,876 3*4
6938$erailft 2!! 260 1,546 5,9
3$042@w3 Gum 22 %,6U3 794 ,5
3575Read Candy 14 382 912 2,4
2665WH3hy Pood8 12 209 843 4,0
29$0L!udlanlll UV3. 8 M 147 1,7
3062M&M- Mar@ 8 275 1,627 5,9
2230 chlax co, 6 2$ 161 5,8
67 V@ndo%ll 1-4 ztwMl 121 1,466 8,765 6,0
— * - —
















































































February 76/page 34 Journal of Food Distribution ResearchTable 6. Cigarette Requirement and Capacity - Demand Stratificationby State
(Cartons/Week)
Number of

























17 14 3 1 1
15 20 2 1
17 35 69 73 74
75 75 75 75 75
NOTES:
Requirements and Capacity Specification
Pennsylvania: 60 Flow




Rack Lanes and 20 Bins
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state as shown on Table 6.
One brand in the top state actually
has more activity than all 75 brands in
the smallest state. That same brand
also accounted for almost 75% as many
units through the system as did all 397
candy items and accounted for 22% of all
cigarette volume. We now ship this
brand in half case lots only, by passing
the normal pick line to go directly to
shipping. No other brand can currently
be shipped to all stores in half case
lots because of the impact on store
inventory levels, but high volume stores
are encouraged, when possible, to order
in lots of 30 (1/2 case).
The rest of the brands for the two
highest volume states are handled on
flow racks and bins. The slowest three
states are now handled in bins. As
activity increases in these states,
picking will go to the combination of
flow racks and bins used in the two
top states.
So far we have considered prin-
cipally order picking. There are, of
course, other handling functions:
receiving, storage, checking, packing
and shipping. In our present warehouse
of 5,600 square feet with a maximum
clearance of 10 feet, we have not had
the luxury of even considering these
functions as separate; they all blend
together at a tremendous cost in ef-
ficiency.
Receiving and shipping will be on
pallets as much as possible with pallet
mules being used throughout the receiv-
ing area. There is no need to use a
lift truck for low level lateral move-
ment. Approximately 2,1OO square feet
has been set aside for these two activ-
ities. This amount may seem excessive
but it allows for efficient consolida-
tion of deliveries as our complex grows.
Goods will be stored in standard
pallet racks, serviced by lift trucks.
Retrieval from storage to pick line is
convenient.
Packing is combined with picking;
cigaretteswill remain in half case
units, candy will be either in cases
or in tote boxes for less than case lot
items. Since the value of small candy
items is relatively low, checking will
be left at a case count for candy.
Cigarettes will be double checked by
a carton count method before shipping.
Show Layout by Function
This layout by function is the
outcome of the first phase of our study,
Figure 1. We tried to keep all func-
tions free from crossing patterns and
to avoid dead-heading as much as pos-
sible. Picking for an individual store
will be on a continuous cafeteria-
style conveyor line, with two route
options for cigarettes. Replenishment
of the picking lines will be from the
rear to avoid interference with picking
activities.
There are other important considera-
tions in designing and building itself.
To provide comfortable working condi-
tions, we set aside a 1,600 square foot
mezzanine for offices, locker rooms and
lunch room which will allow employees
to get away from their jobs to pleasant
surroundings on breaks.
Constructionwill be standard, al-
lowing for other uses should we get out
of the warehousing business. More
importantly, the construction will al-
low for modular expansion to 50,000
square feet and will allow flexibility
for the inclusion of other product
lines.
Permits are now pending with the
township fathers for construction and
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February 76/page 37hopefully a successful application of
our theories. There was a time when
proper zoning was all that concerned
the township; the building inspector
being the only one concerned with the
actual plans. Now, however, we are faced
with a delay over the winter because
there are so many agencies which feel the
need to review the plans.
We are investigatingupgrading the
other existing warehouses and including
them in the new complex. ThiS would
make possible a more sophisticated and
efficient consolidated delivery system.
Limits on consolidation are now imposed
by space limitationswithin the stores,
but store plans are being revised to
include more receiving space.
Future warehousing plans must be
guided by our product mix. The most
likely candidates for warehousing are
ice cream and frozen food because they
go together well for storage and hand-
ling and account for almost 6 percent of
sales. They are also compatible in
seasonality. Stores are currently
designed with adequate freezer capacity
to allow for this consolidation in de-
liveries, and consolidationwould be
welcome because check-in is time con-
suming and difficult since deliveries
are now handled one handtruck at a time.
For us to get into frozen storage
and delivery would require a large in-
vestment in facilities and delivery
equipment (both trucks and dollies).
With the more pressing need to upgrade
and consolidate current operations, this
will have to wait or be done by current
suppliers. Preliminary talks have been
held with both ice cream and frozen food
suppliers to see if we can work out a
solution which would be beneficial to
all parties, but no decisions have yet
been made.
As shown in Figure 1, we have too
many deliveries of bakery products.
There are two possible solutions now:
minimize the number of suppliers, min-
imizing the variety we can offer; or
stock longer shelf-life items, minimiz-
ing the number of deliveries per vendor
and losing profitable sales of our
fresh Italian bread and rolls.
Logically, we could ask our sup-
pliers to consolidate deliveries. But
the major bakers and their unions can-
not come to an agreement allowing
delivery to a central warehouse. Until
they do, we will have to continue paying
for six deliverymen and six trucks
where one of each would do. Many of
the supermarket chains bake and deliver
to their own stores, placing us in a
noncompetitive position. This must
eventually be changed.
Drastic changes in our product mix
are unlikely unless it becomes legal
for us to sell beer and wine in many
more stores. Changes in types of loca-
tions are much more likely. We may
find ourselves moving increasingly
into inner cities: suburban planning
and zoning boards are becoming more
restrictive, existing near-city store
neighborhoods are becoming increasingly
urbanized, and more opportunity exists
for small stores in urban areas as
larger stores are moving out.
We have not yet had the problems
of many in the industry, but there are
security and safety consideration in
serving inner cities and implications
for warehousing as a result of delivery
problems. Consolidating deliveries will
become more important as will means of
making a rapid delivery at the store.
Thus, we would have to find a container
system suitable at all levels: ware-
houses, trucks and stores.
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is the possibility of our grocery whole-
saler’s converting to automated ware-
housing. Automation is increasingly
popular among wholesalers. However,
automated warehousing is designed to
supply stores in case lots. How will
automation affect our chain of small
stores? We may become less desirable
customers and be required to pay pre-
mimums. We may need to buy in larger
lots, thereby hurting our cash flow and
creating storage problems. We may need
to become sub-stationwarehousers.
It may be that Wawa would be better
off giving all business to one whole-
saler and getting out of the whole-
saling business. However, no such
satisfactory exists in our area.
We must evaluate what present or
future services the warehouses could
provide to customers other than Wawa.
Our dairy has other customers, primarily
institutional and home delivery. By
law, in order to qualify as a cigarette
wholesaler in the Commonwealth of







do, but few. We might
y other outlets in our
If nothing else, we
advantage with our
Also, we would have a
ailing short of antici-
pated growth in stores. This certainly
merits further study on our part.
We have now begun constructing not
just a warehouse, but a warehouse
system adaptable to consolidate hip-
ping. We have designed the system with
enough flexibility to allow consolida-
tion without precluding the possibility
that it may be more economical for
others to do it for us.
We have avoided expensive over-
specialization in the physical design
of our plant so that we have flexibility
to expand or change our emphasis as
market conditions change.
Whereas the solutions I have given
are specific to our needs, the principle
is that warehouse systems must be
tailor-made to avoid waste and rigidity.
The process used in our design is
transferable to the needs of others,
although the particulars may differ.
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